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Abstract: The aim of this systematic review is to guide the physician in defining the pharmacologic
and rehabilitative therapeutic approaches for adopting the best strategies described in the current
literature. The search was conducted in PubMed, EMBASE, Cochrane Library and Web of Science
to identify the treatment of small fiber neuropathies. Two reviewers independently reviewed and
came to a consensus on which articles met inclusion/exclusion criteria. The authors excluded the
duplicates, animal studies and included the English articles in which the treatment of patients with
small fiber neuropathies was described. The search identified a total of 975 articles with the keywords
“small fiber neuropathy” AND “rehabilitation” OR “therapy” OR “treatment”. Seventy-eight selected
full-text were analyzed by the reviewers. Forty-two publications met the inclusion criteria and were
included in the systematic review to describe the rehabilitative and pharmacologic treatment of small
fiber neuropathies. Despite the range of different protocols of treatment for small fiber neuropathy,
other robust trials are needed. In addition, always different therapeutic approaches are used; a unique
protocol could be important for the clinicians. More research is needed to build evidence for the best
strategy and to delineate a definitive therapeutic protocol.
Keywords: small fiber neuropathy; treatment; systematic reviews
1. Introduction
Small Fiber Neuropathy
Small fiber neuropathy (SFN) is caused by the impairment of unmyelinated C and thinly myelinated
Aδ fibers. The symptoms are characterized by sensory symptoms, pain and autonomic symptoms, such
as palpitations, gastrointestinal disturbances, and orthostatic dizziness. Neuropathic symptoms have a
negative impact on the quality of life [1]. The symptoms and signs can be present as spontaneous (e.g.,
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burning, deep, itching and paroxysmal) or evoked (e.g., thermal allodynia, light tough allodynia and
hyperalgesia) pain.
Our systematic review defined the different rehabilitative and pharmacological approaches for
SFN and to guide the physician to delineate a therapeutic protocol adopting the best strategies described
in the current literature. In addition, we analyzed all the therapeutic approaches we found in the
current literature to realize a guide to provide a common language to the multidisciplinary team
such as physiatrists, neurologists, physiotherapists, nurses and neuropsychologists that must treat
this disorder. The current literature did not describe a unique therapeutic approach, use arbitrarily
different therapies. A therapeutic protocol should make more objective, reproducible, repeatable the
outcomes and could help the multidisciplinary team to manage the patients.
2. Methods
2.1. Search Strategy
The search was carried out on the following medical electronic databases: PubMed, EMBASE,
Cochrane Library and Scopus, Web of Science. The reference list of the related articles was also used to
search for other suitable documents. The review was conducted from 22 May 2020 to 1 July 2020.
2.2. Selection Criteria and Data Extraction
Studies considered for this review must include the therapeutic methods in patients with SFN.
We included English original articles about the rehabilitation and the pharmacological approaches for
the SFN. We excluded animal studies, participants with other neuropathies. We also excluded all of
the remaining duplicates.
Two reviewers (C.R. and V.M.) independently screened the titles and abstracts from the initial
search to identify relevant records and to identify eligible studies based on title and abstract.
Selected full texts were then reviewed and included in the systematic review, following the PRISMA
protocol [2] and in accordance with the PICOS (population, intervention, comparison, outcome,
and study design) criteria [3] shown in Table 1: Participants were all patients affected by SFN;
intervention was based on rehabilitation therapy or pharmacological approaches; the comparator was
any comparator; the outcomes included clinical assessments, diagnostic scales, electromyography and
nerve conduction, biopsy; and study design was randomized clinical trials (RCTs), case series and case
report, retrospective studies.
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Table 1. Treatment of SFN. Characteristics and outcomes of studies included in the systematic review.
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3. Results
3.1. Description of the Studies
From 1984 to 2019, the database search of 975 articles with the following MeSH terms, words and
combinations of words “small fiber neuropathy” AND “rehabilitation” OR “therapy” OR “treatment”,
whose titles and abstracts were screened by the reviewers. The papers that remained for full-text
screening were 78, and the eligibility of the study inclusion was assessed independently. Forty-two
publications met the inclusion criteria and were included in the systematic review. Thirty-six were
excluded for the following reasons: 18 involved individuals with different disorders from SFN,
6 examined different topics from our aim, 12 did not present any therapeutic procedure (Figure 1).
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Figure 1. Flowchart of the process of literature search and extraction of studies meeting the
inclusion criteria.
The qualitative information synthesis for each parameter was attributed to the following
evidence levels according to the recommendations of the Oxford Center for Evidence-Based Medicine:
evidence from a systematic review of randomized controlled trials (1a), controlled clinical studies (2a),
case–control-studies (3a) and from non-syste atic reviews (4) (Table 1).
3.2. Variations of Experimental Conditions across the Studies
The selected 42 articles were described on the basis of the several therapeutic methods used in
each study for the treatment of SFN. Characteristics of the studies are shown in Table 1.
All study groups were not homogeneous for relevant general clinical features as clinical
presentation, duration of disease and of the symptoms, kinds of diagnostic measures, the severity of
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symptoms, rehabilitation and pharmacological therapy, time of starting therapy, duration of treatment,
the follow-up period at the end of the therapy (Table 1).
3.3. Pharmacologic and Rehabilitation Therapy
Many different treatments were experienced. Opioid analgesics [8,21,24] or nonopioid
analgesic [22,26], corticosteroids [8,10,33,34,37,44], intravenous immunoglobulin (IVIG)
alone [8,12,15,23,27,31,37,39,46,47] or in combination with other specific drugs, such as azathioprine [29],
anti-epileptic drugs [4,11,13,16,18,28,32], immunotherapy [14,19,37], hormone therapy [7,43]. Less used
are the following therapeutic strategies, in used for specific disorders, such as ARA290, an erythropoietin
derivate for sarcoidosis SFN [45], recombinant human nerve growth factor for diabetic SFN [5],
propranolol for SFN related to aquagenic pruritus [9], plasma exchange therapy for complex regional
pain syndrome [6], enzyme replacement therapy for Fabry related SFN [17,35], botulinum toxin type A
for keloid [38].
Furthermore, two specific surgery strategies were described: the stellate ganglion blockade for
SFN causing burning mouth syndrome [41] and the dorsal root ganglion stimulation for neuropathic
pain of feet [25].
Motor exercises and a rehabilitative program could be part of the treatment
strategy [18,20,21,30,36,40,42].
4. Discussion
Our systematic review focused on the several pharmacological and rehabilitative therapies
used for SFN. We realized a comprehensive overview to give a guide to ease the collaboration of a
multidisciplinary team.
4.1. Comparing Studies: Therapeutic Strategies
To choose the correct therapeutic approach, the first step is to confirm the diagnosis. Then it is
essential to search for associated conditions because these could be treatable [48].
Several causes of SFN are potentially treatable [49], such as metabolic syndrome [50,51], and type
2 diabetes [52] associated with SFN. If the condition is not preventable, pharmacologic treatment and
rehabilitation could improve the impairment and the quality of life. The treatment of symptoms is
mandatory, and the possibility to add exercises and rehabilitation programs could permit to avoid
disability and to maintain an adequate quality of life [53].
4.2. The Pharmacological Approaches
The management of neuropathic pain has been a challenging task for physicians [24]. There is
limited evidence on the effectiveness of specific medications for the treatment of pain associated with
SFN, and the most commonly used medications include antidepressants, anticonvulsants, mexiletine,
topical agents, opiates and neuromodulation [54,55]. The guidelines for the pharmacologic management
of neuropathic pain and diabetic painful polyneuropathies of the American Academy of Neurology
(AAN) and the European Federation of Neurological Societies (EFNS) [56,57] could be adopted for
the treatment of SFN. The opioid analgesics may contribute to a centrally-sensitized pain state, which
may be refractory to other symptomatic approaches [58], with the activation of microglial cells [58]
and of the central glutaminergic system [59]. About 45% of sarcoidosis-related SFN was treated with
opioid analgesic therapy as the first approach [8]. In the case report of Mishra et al. [26], flupirtine,
a nonopioid analgesic with muscle-relaxing properties, reduced neuropathic pain. Keohane et al. [22]
proposed tafamidis, a non-NSAID highly specific transthyretin stabilizer, to delay the neurologic disease
progression in the early-stage of transthyretin V30M familial amyloid polyneuropathy. A neuropathic
pain related to SFN secondary to a keloid was treated successfully with botulinum toxin type A [38].
Immunotherapy with infliximab [19,37] or adalimumab [14] could play a crucial role in modifying
the pathogenesis of SFN in immune-mediated inflammatory diseases [19].
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The use of corticosteroids, immunosuppressive and anti-epileptic drugs showed discordant results.
No improvements were reported in neuropathic symptoms and pain intensity after corticosteroid
treatment in Sjogren, sarcoidosis and Guillain–Barré related SFN [8,37,44], or marked clinical
improvement, according to other studies [10,33,34]. No clinical improvements were noted with
methotrexate [37], but positive results with mycophenolate mofetil [33]. Nevoret et al. [29] added
azathioprine to IVIG therapy, with consequent improvement in neuropathic symptomatology.
The benefits of intravenous immunoglobulin (IVIG) were reported for neuropathic pain in
Sjogren [8,27]. In 8 studies, the efficacy and safety of IVIg are evaluated in patients with different
features of SFN [12,15,23,27,31,37,39,46,47]. In contrast, IVIG had disappointing results, according to
Pereira et al. [33] and Yuki et al. [44].
Gonzalez-Duarte et al. [16] showed improvements in prediabetic neuropathic pain after pregabalin
treatment. De Greef et al. [11,13], Namer et al. [28] and Brouwer et al. [60] assessed the efficacy, safety, and
tolerability of lacosamide, an anticonvulsant, in patients with SCN-associated small fiber neuropathy.
Carbamazepine is useful to reduce SFN-related neuropathy [32] too. Gabapentin and naproxen [4] or
duloxetine [18] were used for SFN associated with hantavirus infection [4] or in the absence of results
with other therapies [4].
Enzyme replacement therapy (ERT) with recombinant human α-galactosidase significantly
improved the function of C-, A∆-, and Aß- nerve fibers and intradermal vibration receptors in Fabry
neuropathy [17]. But according to Schiffmann et al. [35] epidermal nerve fiber regeneration did
not occur after ERT. Van Velzen et al. [45] described the long-lasting beneficial effects of ARA290,
an erythropoietin derivate, in symptoms of sarcoidosis-related SFN in patients. According to Apfel
et al. [5], recombinant human nerve growth factors had significant beneficial effects on diabetic
polyneuropathy. In the case report of Cao et al. [9], SFN related to aquagenic pruritus was treated with
propranolol with significative benefit after a month of therapy. Plasma exchange therapy is effective in
patients with severe long-standing complex regional pain syndrome [6].
4.3. Surgical Approaches
Stellate ganglion blockade [41] for recalcitrant pain in burning mouth syndrome and dorsal root
ganglion stimulation [25] induced paraesthesia covering the entire pain area could be an effective
therapy in SFN.
4.4. Rehabilitative Program
Another important field of therapy in SFN is the rehabilitation that could be added at a
pharmacologic treatment [21,36] or used in the absence of pharmacologic results [18] and could
be the first step of a therapy protocol (Table 2).
Table 2. Rehabilitation programs.
Authors Rehabilitation Program Note
Hoeijmakes 2016
[18] -
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pharmacologic approach, the
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Four bouts of 3 min of vibration treatment
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Kluding 2012 [21]
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significantly improved selected measures of
peripheral nerve function, with a reduction in
pain and neuropathic symptoms
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Table 2. Cont.
Authors Rehabilitation Program Note
Otis 2013 [30] Cognitive behavioral: each session of 60 minfor 11 weeks
For neuropathic pain in diabetic
neuropathy
Smith 2006 [36] 80 min for 73 weeks with improvement inneuropathic symptoms
Rehabilitative program was added




Transcutaneous electrical nerve stimulation
(TENS) in SFN for restless genital syndrome
(ReGS) of dorsal nerve penis and in




Pulsed electromagnetic fields was ineffective
in reducing diabetic neuropathic pain -
4.5. Implication in Rehabilitation
Early recognition of SFN is important to start an appropriate and prompt treatment.
The aim of therapy is to relieve the neuropathic symptoms. The reduction of pain and the
improvement in quality of life and in the ability to participate in activities is the purpose of
rehabilitation approaches and could be the best complementary treatment to pharmacologic strategies.
Specific exercises with proprioceptive and superficial sensibility stimulation could enhance recovery.
Exercise may positively influence the pathological factors associated with neuropathy by promoting
microvascular dilation, reducing oxidative stress, and increasing neurotrophic factors [61,62].
5. Limitations
A lack of uniformity among the papers (measured parameters and assessment scale) may affect
the outcomes of considered articles. The absence of information about some clinical characteristics
that could influence the symptomatology represents another limitation, such as comorbidities, the use
of other specific drugs, psychologic traits. Furthermore, in some articles, the sample was very small.
Several studies did not assess participants’ educational status; it could be a confounding factor and
could influence the results.
6. Conclusions
The treatment of SFN is indispensable for the improvement of quality of life of individuals with
neuropathic symptoms. SFN has a negative psychosocial impact on the lives of the patients and of
their families.
We showed all the therapeutic approaches described in the current literature for SFN. On the
basis of the different treatments, the physicians could obtain a guide and a common protocol for
a multidisciplinary team. Despite the range of therapies for SFN, robust trials miss and always
different therapeutic approaches are used. A comprehensive overview could give a guide to the
physicians, and a complete protocol could ease the therapeutic and diagnostic approach to small
fiber neuropathies. More research is needed to build evidence for the best therapy and to delineate a
definitive therapeutic protocol.
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